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Hawai‘i is in a food crisis relying on 85-90% of food to
be imported to the islands while 41% of its agricultural
lands are unfarmed. My thesis focuses on O‘ahu's broken
food system and restoring the community’s identity and
relationship to their food and land. On an urban scale,
the project maps out the agricultural lands of O‘ahu that
are being underutilized and owned by large corporations.
Then, the project zooms into a town as an example of
how to reinterpret the land. The chosen site was a sugar
plantation and is still currently owned by Castle and
Cooke. Next, the site is reimagined through the lens
of agroforestry and indigenous farming techniques to
reconnect the community to the roots of Hawaiian
culture and create sustainable farming practices. On
site, an agricultural learning center is proposed as an
extension to the local elementary school to promote a
farm-to-school initiative and food security. The design
blurs the boundaries between landscape and architecture
and looks to a staple of indigenous Hawaiian structures
that uses local building materials: the "hale." Ultimately,
the systems of land, food, and building work together to
support self sufficiency and sustainable methods, allowing
the town to relate to the common saying aloha ‘ānia (love
of the land).
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Indigenous land division

Ahupua‘a

Moku
In pre-colonial times, the Hawaiian islands used two different land division
systems. The larger divide was called "moku." on O‘ahu, there were six
mokus including Waialua, Ko‘olau Loa, Ko‘olaupoko, Kona, ‘Ewa, and Wai‘anae.
The land was then further divided into ahupua‘a, which was a community
based system. There was a total of 81 ahupua‘a on O‘ahu.

The ahupua‘a extended from the mountains (mauka) to the sea (makai) and
were meant to be self-sufficient. They included forests, streams, agriculture,
dwelling areas, and fishponds. More than being self-sufficient, the ahupua‘a
was about identity and believing there is no separation between people,
earth, and land. In 1778 Captain James Cook arrived in Hawaii and the start
of colonization begun, eventually leading to the overthrow of the Hawaiian
kingdom.
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Indigenous agriculture

In pre-colonial times Hawaiian's were self-sufficient and just six percent of
Hawai‘i's land was used to produce over a million metric tons of food. Using
indigenous agriculture systems on this same amount of land today could feed
86% of Hawaii's current population of 1.4 million people.
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Indigenous Hawaiian agriculture has three broad classifications: intensive lo‘i,
dry land agriculture, and agroforestry. Lo‘i (irrigated
pondfield agriculture) was an intensive irrigated cropping system
based on taro ("kalo" in Hawaiian), the dominant crop in Hawai‘i.
Agroforestry occurred in the fertile lower-elevation slopes of deep valleys.
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Urbanism

LEGEND
Agricultural land
Urban land

Hawai‘i is experiencing a economic and
political pressure to convert agricultural areas
to urban use.
Today, O‘ahu is the most populated Hawaiian island and there is enormous
economic and political pressure to convert state-zoned agricultural areas into
urban areas. In the past 40+ years, the urban district gained over 18,500
acres at the expense of losing over 18,100 acres of agriculture land. Hawai‘i
does not have vast expanses of space and the continuation of urbanization will
lead to a future where self-sustainability is no longer possible.
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Urbanism in Hawai‘i
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Tourism

Hawai‘i is a home to many...
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not just a play land

Between the 1960s and the 1990s, O‘ahu's main economic engine shifted
away from exporting goods from large plantations and turned towards
tourism. This has ultimately led to the land and local culture being exploited
in the interest of profit, with residents being viewed as decorative. Indigenous
Hawaiian culture has been ignored and people use Hawai‘i as their play land. It
is time for a change in Hawai‘i and this requires action to create a system that
puts the well-being of the locals as a priority.
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Interviews
Bundit Kanisthakhon...

The research and design process starts
with interviewing locals and architects
in the area interested in this type of
work to get a better sense of building
on the island.
Thank you to all who took the time to
meet with me.

is a registered architect and is currently a professor at University of Hawai‘i's
architecture department where he focuses on basic design and climate
responsive tropical architecture.

Q: What are local and sustainable building materials in Hawai‘i?
A: Hemp as a building material. I am currently working on a project in Maui

looking at hemp as a building material. It is important to think about what we
can produce on our island without relying on importing.

Q: How do you approach architecture in Hawai‘i?
A: Hawaii does not need architecture from an environmental standpoint.

We have such a wonderful climate. Little construction is the best mentality to
approach design in Hawai‘i.

Q: How can architecture help with problems O‘ahu faces today?
A: Think about how do you integrate landscape as architecture? It has the

trunk, the column, and the branch.

15

16

Interviews
Sean Connelly...

is a sculptor, land artist, data analyst, experimental cartographer, filmmaker,
architect/landscape architect, historian, expert witness from Honolulu,
Hawai‘i. Sean also teaches at Columbia GSAPP and MIT architecture.

Q: What are the biggest challenges is O‘ahu facing right now?
A: Hawai‘i's water comes from the rain forest and the forest ecology is being

depleted and the source of water is drying up.

Q: Biggest opportunities in Hawai‘i right now?
A: Biggest opportunity is people who are not from Hawai‘i but have a

connection. In response to years of being overlooked. Specific to condition of
history of United States. Architecture has changed social awareness that has
unfolded with 2013. Opportunities of Hawai‘i’s future is capturing attention
span that is available right now. Focusing on building awareness is part of the
solution we need.

Q: How can architecture help with problems O‘ahu faces today?
A: Creating systems that work together and not viewing architecture as

something that operates by itself. Use architecture work as a pathway to
support other systems instead of an ecosystem of destruction.
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North Shore Community Land
Trust...

Strives to preserve the rural lifestyle of the North Shore and its natural
beauty resources through land preservation with the support of community
volunteers and grant based resources we look forward to working to restore
these resources in a manner that compliments the success of native plant and
animal species currently found on the property.

Q: What kind of land do you try to conserve and why?
A: The goal is to minimize urban sprawl in our mission area and attempt

to protect a way of life that is being lost on O‘ahu. The conserved land and
resulting cultural, recreational, environmental, and spiritual opportunities are
for everyone to share in.

Q: How does your work relate to ideas of the ahupua‘a?
A: Our work rarely fits nicely into the simple definition of an ahupua‘a

but it is always inspired by it. The Hawaiian's deep appreciation for their
natural resources created land management divisions that considered the
interdependence of various resources. We try to apply this perspective to our
work doing our part to maintain a balance in our mission area.

18

Goals for project

New systems diagram

After looking at the current and past systems
of O‘ahu, I was able to identify goals of the
project and how growing local can create a new
system for the island.
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Hawai‘i is in a food crisis, relying on 85-90%
of food to be imported to the islands
This number is alarming because it has
environmental implications such as “food
miles” that contributes to greenhouse gases

Following the arrival of Cook, the island ownership began switching to the
control of the military and "The Big Five". The Big Five name was given to
the group of people who started the sugarcane industry in Hawai‘i: Castle
& Cooke, Alexander & Baldwin, C. Brewer & Co., American Factors (now
Amfac), and Theo H. Davies & Co. This resulted in sugarcane and pineapple
plantations taking up a large portion of the land for the purposes of exporting
goods.

The quality and suitability of agricultural land depends on soil types,
topography, and other factors. In the 1960s the State Land Study Bureau
rated specific areas on a scale of A (Very Good) to E (Very Poor/Not
Suitable). The North Shore has sizable amounts of A and B agricultural land.
The North Shore has extensive areas of Prime agricultural land.

Hawai‘i is located approximately 2,500 miles from the continental United
States. Between 85-90% of Hawaii’s food is imported, which makes it
particularly vulnerable to natural disasters and global events that might
disrupt shipping or the food supply. At any given time, Hawai‘i has a 5-7 day
food supply.
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Zooming in
Waialua site

Indigenous and use model on the north shore
A large portion of the North Shore previously used indigenous agriculture
farming, which shows the potential to bring back these practices to this part
of the island.

After studying the landownership and potential for indigenous agricultural
land, I decided to zoom into a town called Waialua on the North Shore. The
town was one of the six original districts of ancient Hawaii known as moku.
Waialua is a former sugar mill / plantation town and residential area. The
chosen site is the Waialua Sugar Mill, which was acquired by Castle & Cook
and is currently abandoned, but still standing.
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My visit to Waialua

During December 2021-January 2022 I visited O‘ahu and documented
Waialua and the current conditions. The next pages are images I took on site
during this time.
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local elementary school

local high school

residential neighborhood
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Underutilized agricultural land

In Hawai‘i, 41% of agricultural land is
currently unfarmed
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Sugar Mill

Can the land and water once
devoted to the big sugar and
pineapple plantations now
support diversified agriculture?
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The Waialua Sugar Mill has become
the identity of the town to the point
where even the town sign features
the sugar mill. This is an example of
how large landowners and plantations
have taken over the existing ancient
Hawaiian culture.
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Re-imagining Waialua as an ahupua‘a
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Mapping out Waialua
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Urban planning concepts and diagrams

LEGEND
New road
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On the urban scale, the strategy was to rework existing dirt roads and looking
for opportunities to connect the residential neighborhood, elementary school,
sugar mill, and town center to both the agriculture fields and new learning
center. The design allows for new pedestrian paths and roads for easy access
from the main points of entry. These roads and pedestrian paths define the
fields.
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Agroforestry design & crops

Sweet potatoes (Uala)

Breadfruit (Ulu)
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Papaya

Yam (Uhi)

Taro (Kalo)

Mamaki
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Precedents for architecture

Hawaiian Hale
For many centuries the hale, a traditional Hawaiian house thatched with grass
or leaves, was the predominant architectural feature in Hawai‘i. The structure
was made up of local grass, wood members, stone foundation, and cord for
lashing. The thatching sheds the water while also serving as insulation.
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Precedents for architecture

Hawaiian hale

Architect Rizvi Hassan Beyond Survival: A Safe Space for Rohingya Women
and Girls

1+1>2 completes Cam Thanh Community Center in Hoi An City, Vietnam

HippoFarm Bioclimatic Dormitories / T3 ARCHITECTS
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Rethinking traditional education
Learn. Grow. Eat.

Traditional education is static with classrooms being inside and learning out of
textbooks. To help restore the relationship between people and their food, it
is important to teach younger generations about food systems. Building off
existing farm-to-school initiatives, my project goes one step further to create
a space to learn hands-on at school. The new agricultural learning center is
across the street from the existing Waialua Elementary School, allowing for
learning at the exact site where food production is happening. There are mini
farms for the students to learn next to large food production fields.
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The design of the building questions "where
does the classroom end?"

Hawai‘i Public Health Institute Farm to School
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Process
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Architecture design
Diagrams

On one side of the site, there is the sugar mill and town center, so the
building responds to this by creating an urban front with more solid program.
Contrasting this is the other side with the fields for the food production
for the community. The building serves as a gradual transition from urban
to agricultural, creating an indoor/outdoor connection with small learning
gardens for the students.
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Architecture Design
Plan
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Cultural Center
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Architecture design
Section perspective

The architecture of the agricultural learning center is created in a
language similar to the vertical layer of agroforestry. These layers include
the forest floor, understory, sub-canopy, and canopy. The elements of
the architecture are designed in relation to the layers of the agroforestry
and the human interaction at varied levels.

CANOPY

SUB-CANOPY

UNDERSTORY
FOREST FLOOR
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Architecture design
Section perspective
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Architecture design
Perspective
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Architecture design
Perspective
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A food secure
Hawai‘i...
...model for the
future

Possibilities for the future

This map identifies agriculture vs urban zoned
land. It also shows subsets of the agricultural
land that is owned by either large landowners or
the military to show the potential of reclaiming
this land and creating food production and
spaces like the Waialua design.
LEGEND
Large landowners on agriculture land
Military on agriculture land
Agriculture land
Urban land
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Resources that made
this project possible

& special thanks to...
Anne Tate for inspiring and uplifting me
All interviewees for your participation and help
Friends and family in Hawaii for educating me and
showing me your island and your culture

Appendix
Ahupua‘a

Land division that extends from the mountains to the sea. The Ahupa‘a were
a social, economic, spiritual, and food production way of dividing the land in
indigenous times.

Aloha ‘Āina

A common Hawaiian phrase that means “love of the land,” which speaks to the
reciprocity between people and land. This ethic is core to Hawaiian culture,
livelihoods, and spirituality. With no separation between people and the earth, a
Hawaiian person’s identity is quite literally in the land itself.

Lo‘i Kalo

Irrigated wetland taro fields are called lo‘i kalo. Poi is made by grounding the kalo
root and adding water. Kalo (taro) is main staple for Hawaiian diet.

Plantations

Agricultural estate for farming that specializes in cash crops usually a single crop.
On Hawaii plantation era was from 1835-1930s and mainly included pineapple,
coffee, sugar. During this time plantations were the main economy of Hawai‘i
and mainly owned by the Big Five.

Moku

Mauka & Makai

Agroforestry

The Big Five

A indigenous Hawaiian large land division that used districts to section off
portions of the land. On O‘ahu there are six mokus that include Waialua,
Ko‘olauloa, Ko‘olaupoko, Kona, ‘Ewa, Wai‘anae.

Intentional integration of trees and shrubs into crop and animal farming systems
to create environmental, economic, and social benefits. Forest farming is a
specific type of agroforestry that uses layers that include canopy, sub canopy,
under-story, and forest floor to provide ideal shade levels as well as other
products.

In Hawaii everything is related to the land, therefore when people give directions
they often refer if you are going towards mauka (the mountains) or makai (the
ocean).

The Big Five name was given to the group of people who started the sugarcane
industry in Hawai‘i: Castle & Cooke, Alexander & Baldwin, C. Brewer & Co.,
American Factors (now Amfac), and Theo H. Davies & Co.

Food Miles

A term to describe the distance food is transported from the time of its making
until it reaches the consumer. Food miles can contribute to environmental
impact of food, such as the carbon footprint of the food.
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